Significant outcomes
====================

Individuals with mental disorders had significantly higher rates of all-cause (after excluding those for psychiatric reasons), myocardial infarction and stroke-related hospitalizations compared to those without.This effect was not observed for cancer-related hospitalizations.

Limitations
===========

Diagnosis of mental disorders was based on medically certified sickness absence episodes rather than structured clinical interviews.As the GAZEL cohort is not representative of the general population, a healthy worker effect cannot be excluded.

Introduction
============

Premature mortality among individuals with mental disorders has become a matter of concern ([@b1]--[@b3]). Research suggests that they have a two- to three-fold increased risk of mortality with some evidence of an increasing mortality gap between persons with mental disorders and the general population ([@b4]--[@b6]). For example, an American study conducted on data collected from 1997 to 2000 found that individuals with severe mental illness, who were treated in the public healthcare system, had a lower life expectancy of 13 to over 30 years compared to the general population ([@b7]).

Excess mortality in individuals with mental disorders is partly, but not only, due to higher suicide rate in this group. Indeed, persons with mental disorders have an increased risk of mortality from physical illnesses, with the commonest cause of mortality being cardiovascular disease, particularly coronary heart disease (CHD) ([@b2], [@b8]--[@b12]). Numerous studies have shown that patients with schizophrenia, bipolar disorder, or depression have an increased risk of mortality due to cardiovascular diseases (CVD) ([@b4], [@b9], [@b11]). The underlying mechanisms are not fully understood; disparities in access or quality of primary health care have been hypothesized as candidate mechanisms for this association ([@b13], [@b14]).

Potentially preventable hospitalizations are increasingly used as measures of access, quality and effectiveness of primary health care ([@b15], [@b16]), as well as indicators of health care disparities ([@b17], [@b18]). Access to timely and appropriate preventive and primary care could prevent or reduce hospitalizations ([@b19]). There is consistent evidence showing higher hospitalization rates to be associated with poor access to primary care among vulnerable groups including pediatric populations ([@b20]), elderly ([@b21]), low-income and uninsured individuals and minorities ([@b22], [@b23]). However, few studies have examined this hypothesis in those with mental disorders, and the extant studies are limited due to their cross-sectional or retrospective design, focus on specific subgroups (schizophrenia) or use of electronic health records with incomplete adjustment for confounding factors ([@b24]--[@b27]).

Aims of the study
-----------------

We use data from a large cohort of employees to compare non-psychiatric hospitalization rates between individuals with and without mental disorders, with a focus on hospitalizations for all-causes (excluding psychiatric reasons), myocardial infarction, stroke, and cancer.

Material and methods
====================

Study population
----------------

The GAZEL cohort study was established in 1989, further details of this study are available elsewhere ([@b28]). Briefly, the target population consisted of employees of the French national gas and electricity company (EDF--GDF) who have civil servant like employment conditions. At baseline, 20 625 volunteers (15 011 men and 5614 women), aged 35--50 years, gave consent to participate in this study. The study design consists of an annual questionnaire used to collect data on health, lifestyle, individual, familial, social, and occupational factors and life events ([@b28]). Various sources within EDF--GDF provide additional data on GAZEL participants. The company has an occupational health department, its own medical insurance and a detailed surveillance system that permits extensive follow-up and linkage of health records with exposure characteristics ([@b29]). The GAZEL study received approval from the national commission overseeing ethical data collection in France (Commission Nationale de L\'Informatique et Libertés).

Measures
--------

### Mental disorders

The Health Insurance Department of EDF--GDF established an epidemiological database that records all episodes of sickness absence from work. This database includes medical diagnoses associated with each absence episode, irrespective of length, coded by the occupational physicians according to the International Classification of Diseases (ICD), 9th and 10th Revisions. For this study, we used all medically certified sickness absence episodes of more than 7 days for mental disorder, in accordance with previous analyses in the GAZEL cohort ([@b30]--[@b33]) and in other cohorts such as the British Whitehall II study ([@b34]).

Using an 12-year exposure window (from January 1, 1989 to December 31, 2000), we first created a dichotomized 'mental disorder' variable coded as '0' for participants without sickness absence for mental disorder and '1' for those with at least one sickness absence episode for mental disorder. To further explore the association between mental disorders and hospitalizations, we also created a six-category variable: (i) 'no mental disorder' group included participants with no sickness absence for mental disorder, (ii) 'depressive disorder' group included participants with only sickness absence episode for dysthymic disorder (ICD-9: 300.4), depressive episode (ICD-10: F32), or recurrent depressive disorder (ICD-10: F33), (iii) 'mental disorders due to psychoactive substance use' group included participants with only sickness absence episode for alcohol dependence syndrome (ICD-9: 303), non-dependent abuse of drugs (ICD-9: 305), or mental disorders due to use of alcohol (ICD-10: F10), (iv) 'other mental disorders' group included participants with only sickness absence episodes for unspecified non-psychotic mental disorder (ICD-9: 300.9), dementia in Alzheimer disease (ICD-10: F00), persistent mood disorders (ICD-10: F34), phobic anxiety, and other anxiety disorders (ICD-10: F40--F41), obsessive--compulsive disorder (ICD-10: F42) or other mental disorder (ICD-10: F99), (v) 'mixed mental disorders' group included participants with sickness absence episodes for at least two of the following diagnosis: 'depressive disorder', 'mental disorders due to psychoactive substance use', 'other mental disorders', and 'mixed anxiety and depressive disorder (ICD-10: F41.2)', and (vi) 'severe mental disorder' group included participants with at least one sickness absence episode for psychoses (ICD-9: 290-299), schizophrenia, or delusional disorder (ICD-10: F20--F29) or maniac episode or bipolar disorder (ICD-10: F30--F31).

### Hospitalizations

Each year from 2001, participants of the GAZEL cohort were asked to respond to the following questions 'Over the past 12 months, have you been hospitalized?' and 'If so, what are the reason and the date of hospitalization?'. Hospitalizations for all-cause (excluding psychiatric reasons), myocardial infarction (MI), stroke, and cancer were recorded yearly from 2001 to 2011. For each individual, we computed the number of each type of hospitalization over the 10 year follow-up.

### Baseline covariates

Age, sex, and occupational position were obtained from the employer\'s human resources files. Education (university degree, higher secondary school, or lower than higher secondary school), income (high/intermediate or low), and marital status (married/cohabiting or other) were used as measures of sociodemographic factors. Alcohol consumption and smoking were self-reported. Alcohol consumption, as drinks per week, was categorized as none, moderate (1--20 for men, 1--13 for women), or heavy consumption (\>21 for men, \>14 for women). Smoking was categorized as: never-smokers, ex-smokers and current smokers. Self-rated health (good or suboptimum) was assessed using a standard question: 'How would you judge the state of your general health?'. A checklist was used to determine the following somatic diseases: respiratory diseases (recurrent respiratory infections, chronic bronchitis, asthma...) CVD (hypertension, angina, MI...), and endocrine and metabolic diseases (diabetes, hypercholesterolemia, gout...). Participants were asked whether they had a medical diagnosis over the past 12 months for these conditions and to indicate whether they received treatment for them. For each condition, we created three categories: no, treated, and untreated.

Statistical analyses
--------------------

Differences in baseline characteristics of the participants as a function of the presence of any mental disorder over the follow-up period were assessed using a chi-square test. Differences in baseline characteristics of participants as a function of the number hospitalizations from all-causes were assessed using one-way [anova]{.smallcaps}. Three serially adjusted negative binomial regression models ([@b35]) were used to estimate all-cause and cause-specific hospitalization rates as a function of mental disorders. In model 1, incidence rate ratios (IRRs) were adjusted for sociodemographic factors (age, sex, marital status, occupational grade, educational and income levels). Model 2 was additionally adjusted for smoking and alcohol intake. Finally, IRRs in model 3 were further adjusted for self-rated health and somatic diseases. Similar analyses were undertaken to estimate hospitalization rates over the follow-up using categories of mental disorders. As sex and age interactions terms did not affect results, we combined men and women, and age groups in the analyses. All tests were two-sided and *P* values were considered significant at the 0.05 level. All statistical analyses were conducted using [stata]{.smallcaps} (version 12; Stata Corp, College Station, TX, USA).

Results
=======

Baseline characteristics of the 15 811 participants included in the analyses with complete data on all 12 covariates are presented in Table [1](#tbl1){ref-type="table"}. Among these participants, 2199 (13.9%) had received at least one diagnosis for mental disorder over the 1989 to 2000 period. Among them, 54.3% (*n* = 1194) had a diagnosis for depressive disorder, 11.5% (*n* = 252) had a diagnosis of 'mental disorders due to psychoactive substance use', 7.5% (*n* = 166) had a diagnosis of 'other mental disorders', 24.6% (*n* = 541) had a diagnosis for 'mixed mental disorders', and 2.1% (*n* = 46) a diagnostic for 'severe mental disorder'. Participants with a diagnosis of mental disorder were more likely to be female, young, not married/cohabiting, have a lower occupational position, to have lower income and educational levels, smokers, and alcohol abstainers (all *P* \< 0.001). They were also more likely to have poor self-rated health and to have higher rates of (treated and untreated) respiratory, cardiovascular, endocrine, and metabolic diseases (all *P* ≤ 0.003).

###### 

Baseline characteristics as a function of mental disorder status

  Variables                             *N* total (*N* = 15 811)   Any mental disorder (1989--2000)                 
  ------------------------------------- -------------------------- ---------------------------------- ------------- ---------
  Sex                                                                                                               
   Men                                  11 699 (74.0)              10 709 (78.7)                      990 (45.0)    \<0.001
   Women                                4112 (26.0)                2903 (21.3)                        1209 (55.0)   
  Age group (years)                                                                                                 
   ≤40                                  3402 (21.5)                2673 (19.6)                        729 (33.2)    \<0.001
   41--45                               7835 (49.6)                6827 (50.2)                        1008 (45.8)   
   46--50                               4574 (28.9)                4112 (30.2)                        462 (21.0)    
  Marital status                                                                                                    
   Married/cohabiting                   14 164 (89.6)              12 352 (90.7)                      1812 (82.4)   \<0.001
   Other                                1647 (10.4)                1260 (9.3)                         387 (17.6)    
  Occupational grade                                                                                                
   Low                                  2442 (15.4)                1838 (13.5)                        604 (27.5)    \<0.001
   Middle                               9220 (58.3)                7857 (57.7)                        1363 (62.0)   
   High                                 4149 (26.2)                3917 (28.8)                        232 (10.6)    
  Income level                                                                                                      
   Intermediate/high                    9294 (58.8)                8100 (59.5)                        1194 (54.3)   \<0.001
   Low                                  6517 (41.2)                5512 (40.5)                        1005 (45.7)   
  Education                                                                                                         
   University degrees                   3197 (20.2)                2923 (21.5)                        274 (12.5)    \<0.001
   Higher secondary school              9306 (58.9)                7956 (58.4)                        1350 (61.4)   
   Lower than higher secondary school   3308 (20.9)                2733 (20.1)                        575 (26.1)    
  Smoking                                                                                                           
   Smokers                              4191 (26.5)                3492 (25.7)                        699 (31.8)    \<0.001
   Non-smokers                          6952 (44.0)                5890 (43.3)                        1062 (48.3)   
   Ex-smokers                           4668 (29.5)                4230 (31.1)                        438 (19.9)    
  Alcohol use                                                                                                       
   None                                 387 (2.4)                  270 (2.0)                          117 (5.3)     \<0.001
   Moderate                             14 024 (88.7)              12 110 (89.0)                      1914 (87.0)   
   Heavy                                1400 (8.9)                 1232 (9.1)                         168 (7.6)     
  Self-rated health                                                                                                 
   Good                                 13 908 (88.0)              12 175 (89.4)                      1733 (78.8)   \<0.001
   Suboptimum                           1903 (12.0)                1437 (10.6)                        466 (21.2)    
  Respiratory diseases                                                                                              
   No                                   12 006 (75.9)              10 431 (76.6)                      1575 (71.6)   \<0.001
   Yes, treated                         624 (3.9)                  530 (3.9)                          94 (4.3)      
   Yes, untreated                       3181 (20.1)                2651 (19.5)                        530 (24.1)    
  Cardiovascular diseases                                                                                           
   No                                   11 044 (69.9)              9567 (70.3)                        1477 (67.2)   0.003
   Yes, treated                         1346 (8.5)                 1123 (8.3)                         223 (10.1)    
   Yes, untreated                       3421 (21.6)                2922 (21.5)                        499 (22.7)    
  Endocrine and metabolic disease                                                                                   
   No                                   15 216 (96.2)              13 130 (96.5)                      2086 (94.9)   \<0.001
   Yes, treated                         304 (1.9)                  256 (1.9)                          48 (2.2)      
   Yes, untreated                       291 (1.8)                  226 (1.7)                          65 (3.0)      

Table [2](#tbl2){ref-type="table"} presents differences in participants' baseline characteristics as a function of the number hospitalizations (excluding those for psychiatric reasons). Men, older participants, those from higher occupational position, ex-smokers, those with poor self-rated health, and higher rates of (treated and untreated) respiratory, cardiovascular, endocrine, and metabolic diseases had higher number of hospitalizations from all-causes (all *P* \< 0.001). Compared to participants included in this study, those who have been excluded were likely to be women, younger, from lower occupational grade, and less likely to be married and/or cohabiting (all \<0.001).

###### 

Baseline characteristics as a function of all-cause hospitalizations (excluding psychiatric reasons)

  Variables                             No (*N* = 15 811)   All-cause hospitalizations (2001--2011)   
  ------------------------------------- ------------------- ----------------------------------------- ---------
  Sex                                                                                                 
   Men                                  11 699 (74.0)       1.33 (1.45)                               \<0.001
   Women                                4112 (26.0)         1.18 (1.33)                               
  Age group (years)                                                                                   
   ≤40                                  3402 (21.5)         1.08 (1.32)                               \<0.001
   41--45                               7835 (49.6)         1.27 (1.40)                               
   46--50                               4574 (28.9)         1.49 (1.51)                               
  Marital status                                                                                      
   Married/cohabiting                   14 164 (89.6)       1.29 (1.42)                               0.671
   Other                                1647 (10.4)         1.27 (1.41)                               
  Occupational grade                                                                                  
   Low                                  2442 (15.4)         1.19 (1.37)                               \<0.001
   Middle                               9220 (58.3)         1.29 (1.42)                               
   High                                 4149 (26.2)         1.36 (1.44)                               
  Income level                                                                                        
   Intermediate/high                    9294 (58.8)         1.30 (1.43)                               0.098
   Low                                  6517 (41.2)         1.27 (1.42)                               
  Education                                                                                           
   University degrees                   3197 (20.2)         1.31 (1.47)                               0.882
   Higher secondary school              9306 (58.9)         1.28 (1.41)                               
   Lower than higher secondary school   3308 (20.9)         1.30 (1.42)                               
  Smoking                                                                                             
   Smokers                              4191 (26.5)         1.30 (1.46)                               \<0.001
   Non-smokers                          6952 (44.0)         1.22 (1.38)                               
   Ex-smokers                           4668 (29.5)         1.38 (1.44)                               
  Alcohol use                                                                                         
   None                                 387 (2.4)           1.38 (1.57)                               0.317
   Moderate                             14 024 (88.7)       1.28 (1.41)                               
   Heavy                                1400 (8.9)          1.35 (1.48)                               
  Self-rated health                                                                                   
   Good                                 13 908 (88.0)       1.26 (1.38)                               \<0.001
   Suboptimum                           1903 (12.0)         1.55 (1.65)                               
  Respiratory diseases                                                                                
   No                                   12 006 (75.9)       1.27 (1.40)                               \<0.001
   Yes, treated                         624 (3.9)           1.49 (1.51)                               
   Yes, untreated                       3181 (20.1)         1.35 (1.48)                               
  Cardiovascular diseases                                                                             
   No                                   11 044 (69.9)       1.23 (1.37)                               \<0.001
   Yes, treated                         1346 (8.5)          1.51 (1.62)                               
   Yes, untreated                       3421 (21.6)         1.41 (1.47)                               
  Endocrine and metabolic disease                                                                     
   No                                   15 216 (96.2)       1.27 (1.41)                               \<0.001
   Yes, treated                         304 (1.9)           1.86 (1.87)                               
   Yes, untreated                       291 (1.8)           1.61 (1.58)                               
  Any mental disorders (1989--2000)                                                                   
   No                                   13 612 (86.1)       1.28 (1.41)                               0.018
   Yes                                  2199 (13.9)         1.37 (1.49)                               

Mental disorders and all-cause hospitalizations
-----------------------------------------------

Figure[1](#fig01){ref-type="fig"} shows that after adjustment for sociodemographic factors (model 1), participants with mental disorders had significantly higher rate of all-cause hospitalizations \[IRR = 1.25 (95%, 1.19--1.32)\] when compared to those without mental disorders. This association was only slightly reduced after adjustment for smoking and alcohol intake in model 2 \[IRR = 1.24 (95%, 1.18--1.31)\] and self-rated health and reported medical conditions in model 3 (IRR = 1.20 (95%, 1.14--1.26)\]. A similar pattern was observed when diagnostic categories of mental disorders were considered. Compared to those without mental disorder, participants with depressive disorder \[IRR = 1.24 (95%, 1.16--1.32)\], mental disorders due to psychoactive substance use \[IRR = 1.24 (95%, 1.09--1.41)\], other mental disorders \[IRR = 1.26 (95%, 1.07--1.49)\], and mixed mental disorders \[IRR = 1.28 (95%, 1.17--1.41)\] had significantly higher rates of all-cause hospitalizations in model 1. These associations remained robust to adjustment for health-related behaviors (model 2) and self-rated health, and somatic diseases (model 3).

![Mental disorders and all-cause hospitalizations (excluding psychiatric reason). \**P* \< 0.05; \*\**P* \< 0.01; \*\*\**P* \< 0.001; ^ns^non-significant. MD, mental disorder; PSU, psychoactive substance use. Model 1: incidence rate ratio (IRR) adjusted on sex, age group, marital status, occupational grade, income level, and education. Model 2: IRR model 1 adjusted on smoking and alcohol use. Model 3: IRR model 2 adjusted on self-related health and somatic diseases.](acps0131-0307-f1){#fig01}

Mental disorders and myocardial infarction hospitalizations
-----------------------------------------------------------

Figure[2](#fig02){ref-type="fig"} shows MI hospitalization rates over the follow-up as a function of the presence of mental disorder. In model 1, participants with any mental disorder had significantly higher rate of hospitalizations for MI \[IRR = 1.63 (95%, 1.27--2.10)\] compared to those without mental disorders. Additional adjustment for health-related behaviors in model 2 \[IRR = 1.54 (95%, 1.20--1.97)\] and self-rated health and medical conditions in model 3 \[IRR = 1.44 (95%, 1.12--1.85)\] did not affect this association. When diagnostic categories were taken into account, only participants with depressive disorder \[IRR = 1.42 (95%, 1.02--1.99)\] and those with mixed mental disorders \[IRR = 2.20 (95%, 1.39--3.49)\] had significantly higher rates of hospitalizations for MI. In fully adjusted models (model 3), hospitalization rates for MI remained significantly higher only among participants with mixed mental disorders \[IRR = 1.93 (95%, 1.22--3.05)\].

![Mental disorders and myocardial infarction (MI) hospitalizations. \**P* \< 0.05; \*\**P* \< 0.01; \*\*\**P* \< 0.001; ^ns^non-significant. MD, mental disorder; PSU, psychoactive substance use. Model 1: incidence rate ratio (IRR) adjusted on sex, age group, marital status, occupational grade, income level, and education. Model 2: IRR model 1 adjusted on smoking and alcohol use. Model 3: IRR model 2 adjusted on self-related health and somatic diseases.](acps0131-0307-f2){#fig02}

Mental disorders and stroke hospitalizations
--------------------------------------------

Figure[3](#fig03){ref-type="fig"} shows hospitalization rates for stroke over the follow-up as a function of the presence of mental disorder. In model 1, participants with mental disorder had significantly higher rate of stroke hospitalizations \[IRR = 1.48 (95%, 1.03--2.13)\] but adjustment for health-related behaviors \[IRR = 1.43 (95%, 0.99--2.07)\], self-rated health, and medical conditions \[IRR = 1.37 (95%, 0.95--1.99)\] reduced the magnitude of this association and rendered it non-significant at *P* = 0.05. When diagnostic categories were considered, there was no significant difference of stroke hospitalizations rates between participants with mental disorders and those without.

![Mental disorders and stroke hospitalizations. \**P* \< 0.05; \*\**P* \< 0.01; \*\*\**P* \< 0.001; ^ns^non-significant. MD, mental disorder; PSU, psychoactive substance use. Model 1: incidence rate ratio (IRR) adjusted on sex, age group, marital status, occupational grade, income level, and education. Model 2: IRR model 1 adjusted on smoking and alcohol use. Model 3: IRR model 2 adjusted on self-related health and somatic diseases](acps0131-0307-f3){#fig03}

Mental disorders and cancer hospitalizations
--------------------------------------------

Figure[4](#fig04){ref-type="fig"} displays hospitalization rates for cancer over the follow-up as a function of the presence of mental disorder. In model 1 adjusted for sociodemographic characteristics, there was no difference in cancer hospitalization rates between participants with mental disorders and those without \[IRR = 1.07 (95%, 0.91--1.25)\]. This remained unchanged in models adjusted for covariates. Similar results were obtained using diagnostic categories for the adjusted models.

![Mental disorders and cancer hospitalizations. \**P* \< 0.05; \*\**P* \< 0.01; \*\*\**P* \< 0.001; ^ns^non-significant. MD, mental disorder; PSU, psychoactive substance use. Model 1: incidence rate ratio (IRR) adjusted on sex, age group, marital status, occupational grade, income level, and education. Model 2: IRR model 1 adjusted on smoking and alcohol use. Model 3: IRR model 2 adjusted on self-related health and somatic diseases.](acps0131-0307-f4){#fig04}

Sensitivity analyses
--------------------

To test the robustness of our findings, we conducted further analyses. First, we stratified our analyses by retirement status. The results of the fully adjusted models reveal retirement status not to confound or modify associations, although associations were stronger in non-retired participants. Among both non-retired \[IRR = 1.24 (95%, 1.14--1.34)\] and retired \[IRR = 1.16 (95%, 1.08--1.24)\] participants, a diagnosis for mental disorders was associated with higher rates of all-cause hospitalizations. The corresponding figures for MI hospitalizations were IRR = 1.78 (95%, 1.15--2.74) and IRR = 1.27 (95%, 0.93--1.73), for stroke hospitalizations IRR = 1.54 (95%, 0.84--2.81) and IRR = 1.27 (95%, 0.79--2.03), and for cancer hospitalizations IRR = 1.02 (95%, 0.80--1.31) and IRR = 0.98 (95%, 0.79--1.22). Second, as we used an 12-year exposure window to assess mental disorders, we divided the observation period into two (1989--1993 and 1994--2000), to determine whether associations differed according to the period to which the diagnosis of mental disorders was attributed. The results for both periods were similar to those reported in our main analyses.

Discussion
==========

Summary of findings
-------------------

Using a large occupational cohort of over 15 000 participants, we examined whether rates of non-psychiatric hospitalization vary between individuals with and without mental disorders. After adjustment for sociodemographic factors, we found that those with a mental disorder had significantly higher rates of all-cause (after excluding those for psychiatric reasons) and cardiovascular (MI, stroke) but not cancer-related hospitalizations. In fully adjusted models, only associations with all-cause and MI hospitalizations remained statistically significant. A similar trend was observed when specific psychiatric diagnostic categories were considered, but the magnitude of the associations was much stronger, particularly for MI and stroke hospitalizations.

Results in the context of the literature
----------------------------------------

To the best of our knowledge, this is the first large observational study to examine the prospective association between the presence of a mental disorder and hospitalizations for multiple causes. Four previous studies have examined the association between mental disorders in general ([@b25], [@b26]) or a specific mental disorder such as schizophrenia ([@b24], [@b27]) and hospitalizations. In contrast to our well-characterized cohort study, previous studies were based on administrative databases, which limited their ability to examine the effects of potential confounders such as education, occupational position, and health-related behaviors. We were also able to track hospitalizations over 10 years, thus minimizing chance findings. Nonetheless, our results are in accordance with findings from previous studies. The first study that included a large sample of hospitalized in-patient cases, using discharge data from New York State Hospital, found persons with mental disorders over two times (adjusted odds ratio, AOR = 2.30) more likely to be hospitalized for ambulatory care sensitive medical conditions (preventable conditions) ([@b25]). In addition, all major mental disorders including schizophrenia, major depression, and bipolar disorder were found to have two to four times higher risk of hospitalizations. The second study using a 5-year follow-up from Taiwan on 2503 patients with schizophrenia and 20 024 matched controls ([@b24]) showed schizophrenics to have a 3.26-fold higher risk of hospitalization in a setting with universal health coverage. The third study was a retrospective population-based cohort of more than 400 000 patients with mental disorders and 290 000 controls in Western Australia ([@b26]). Using linked data from electoral roll registrations, mental health registry records and hospital discharges, the results showed that patients with any mental disorder were two times more likely to experience a potentially preventable hospitalization with the associations being stronger for more severe mental disorders such as alcohol and drugs disorders, affective psychoses and other psychoses and schizophrenia. Finally, a retrospective cross-sectional American study ([@b27]) on adults aged 18--64 showed that schizophrenia was associated with higher hospitalization rates.

Interpretation of the findings
------------------------------

Preventable hospitalizations in general and for chronic medical conditions in particular are increasingly used as a measure of access to health care ([@b19]) with the hypothesis that timely and appropriate preventive and primary care should reduce hospitalizations. Thus, the association we observed could be interpreted to suggest that participants with mental disorders do not have adequate access to preventive and primary care. However, our results are based on a cohort with access to universal healthcare and do not support this hypothesis. Indeed, participants in the GAZEL cohort have civil servant status and benefit from job security. In addition, an extensive human resources system allows for a complete follow-up of all workers. Finally, the company had its own Occupational Health and Social Security system with approximately 300 physicians responsible for workers' health surveillance. These peculiarities fit with several suggestions that have been put forward to reduce the increased mortality of patients with mental disorders in the general population. Our results and the setting in which they have been obtained suggest that this might not be enough and that it is the 'quality' rather than access to healthcare that matters, particularly in settings like France where there is access to universal healthcare. Contextual factors are bound to influence health care provision but our basic finding of higher hospitalization in those with mental disorders is unlikely to be shaped by them. It has been suggested that one plausible reason for somatic health disparities observed between individuals with mental disorders could be because of their inability to adequately communicate and express their health concerns and symptoms ([@b36]). An alternative explanation could be that healthcare providers may focus on mental health issues, neglecting other health concerns ([@b37]). For instance, it has been repeatedly shown that patients with mental disorders benefit from less adequate healthcare regarding cardiovascular risk diseases ([@b38]). The present results thus suggest that clinicians should pay extra attention to physical health issues and risk factors when taking care of patients with mental disorders. Another explanation lies in the poorer health profile of individuals with mental disorders, in terms of smoking ([@b39]), poor diet ([@b40]), physical inactivity ([@b41], [@b42]), obesity ([@b43], [@b44]), diabetes ([@b45]), and negligence in treatment options ([@b46]). In addition, psychotropic drugs may worsen many of these risk factors. In our analyses, hospitalizations rates remained higher in participants with mental disorders even after adjustment for sociodemographic variables, behavioral risk factors, and medical conditions. Higher hospitalization rates for cardiovascular but not cancer morbidity have been reported previously ([@b14], [@b47], [@b48], [@b38]) and require further investigation.

Limitations
===========

Our findings should be interpreted in light of several limitations. First, diagnosis of mental disorders was not based on structured clinical interviews. Although several studies, including those conducted in the GAZEL cohort, have demonstrated the validity of these diagnoses to predict health outcomes ([@b12], [@b31], [@b33]), misclassification bias cannot be ruled out. Second, although the GAZEL cohort covers all regions of France and a wide socioeconomic range, it is not representative of the general population. GAZEL participants have been shown to be in better health than the source population from which the cohort has been derived ([@b49]). Thus, the associations we have observed in the present study might underestimate the relationship between mental disorders and hospitalizations. Finally, hospitalizations were self-reported and although there is good concordance (between 90% and 100% for cancer and cardiovascular disease for example) between self-report of hospitalizations and medical records ([@b50]--[@b52]), recall bias may still possible.

Despite these limitations, this study makes a unique contribution, as it is the first large prospective population-based study to estimate hospitalization rates for somatic diseases as a function of mental disorders over an extended follow-up period. The fact that our findings were based on an occupational cohort where employees had job security, stable income as well as an occupational health, and social security system in charge of their health surveillance strongly suggests that inadequate preventive and/or medical care or poor self-care rather than limited access to care might partly explain our finding. Clustering of other risk factors as well as pathophysiological processes due to mental disorders in those with mental disorders is another possible explanation. Our findings raise important questions about the need of integration or cooperation between general medical and mental healthcare to support prevention, early diagnosis, treatment, and management of health among individuals with mental disorders. Mental health services and professionals should be implicated and have an important role to play in the management of medical health problems of their patients.
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